Metal-oxide semiconductor interfaces have received much attention in recent years due to their potential applications in metal-oxide-semiconductor field-effect transistors. In particular, crystalline metal-oxide/semiconductor systems have emerged as a possible alternative to the current silicabased technologies. As a result, extensive efforts have been made to find thermodynamically and electrically stable insulator/semiconductor interfaces and a number of single-crystal metal-oxide films have now been grown. In this study, we aim at developing a fundamental model of singlecrystal SrTiO 3 /GaAs interfaces by examining the atomic and electronic structures of epitaxial SrTiO 3 [100] thin films on GaAs[001] using atomic-resolution Z-contrast imaging and electron energy-loss spectroscopy in combination with first principles calculations.
Initially, two different kinds of ultra-thin SrTiO 3 films were deposited on As-terminated GaAs (100), one with a Ti pre-layer and the other with the SrTiO 3 in direct contact with the GaAs support [1] . Figure 1 shows high-resolution Z-contrast images using an aberration-corrected scanning transmission electron microscope of the two different SrTiO 3 films. The images suggest that the oxide film starts with a SrO layer at the As terminated GaAs interface. As shown in Figure 2 , the SrTiO 3 /GaAs(001) interface is then modeled from first principles starting with the simplest possible interface consistent with these Z-contrast images, but the interfaces using stoichiometric SrTiO 3 unit cells provide conflicting results compared to the experimental observations. In Figure 3 we demonstrate that by taking into consideration the SrTiO 3 /vacuum interface, the calculations of two non-stoichiometric oxide films find the As-SrO to be preferable to the GaAs/oxide interface, in agreement with our Z-contrast imaging study.
However, the electronic structure of these simple interfaces, in which we used a (1x1) GaAs surface unit cell does not match the measured electrical properties of the thin film. More specifically, our calculations show that interfacial states are introduced in the band-gap, while photoemission data on the SrTiO 3 /GaAs(001) interface show a clean band-gap suggesting dielectric nature [2] , and the measured valence-band-offset (VBO) is near 2.5 eV. In contrast, our calculated VBO with a (1x1) unit cell find a VBO of ~1 eV. By making use of one feature of the Z-contrast images, we try to find how different GaAs(001) surface reconstructions are modified in the presence of SrTiO 3 . Since it is impossible to tell from the images in Figure 1 whether some of the sites assigned to O atoms are indeed fully occupied by them, we can assume there to be oxygen vacancies at the interface. First principles total energy calculations are used to find the low-energy semiconducting interface. Band offsets of any model proposed by the modeling will be compared to the experimental results to verify the validity of or discard the proposed structures.
In this presentation, we will utilize atomic-resolution Z-contrast imaging and EELS in combination with first-principles calculations to show that the As-SrO interfaces are energetically favorable and surface reconstructions might cause a low-energy semiconducting interface. In addition, we will explore the role of O vacancies and Ti diffusion in stabilizing the semiconducting interface. 
